Crush syndrome after the Wenchuan earthquake: new experience with regional citrate anticoagulation continuous veno-venous hemofiltration.
Acute renal failure (ARF) related to crush syndrome is usually treated with hemodialysis. Continuous veno-venous hemofiltration (CVVH) has seldom been adopted in this situation due to the main drawback of continuous anticoagulation. The purpose of this study was to evaluate the effectiveness and safety of regional citrate anticoagulation (RCA)-CVVH in two crush syndrome patients following the Wenchaun earthquake. Two victims from the Wenchuan earthquake in Southwest China were admitted to our hospital on May 23, 2008, 11 days after their injury. The total entrapment time under the rubble was 5.5 and 22.5 hrs respectively. They remained oliguric on admission, in spite of vigorous treatment in the local hospital including aggressive fluid infusion, fasciotomy and intermittent hemodialysis. On admission, their serum myoglobin levels were 765 and 829 ng/mL, respectively. Further debridement and drainage were performed. RCA-CVVH was conducted; the citrate containing substitution fluid was infused in a pre-dilution manner at a rate of 4 l/h; calcium was infused through a separate access to the venous inlet of the double lumen catheter. The infusion rate was adjusted according to the serum ionized calcium and whole blood activated clotting time (WBACT). A low dose of low molecular weight heparin (LMWH) was infused at the rate of 150 approximately 300 U/h simultaneously for anticoagulation after anemia had been corrected and their wounds were stable. RCA-CVVH was substituted by conventional CVVH and LMWH anticoagulation when case 2 complicated with hypoxia. RCA-CVVH was well tolerated, hemodynamic status was stable, and no complications related with RCA-CVVH were noted. The body temperature and WBC decreased to normal range, while anemia and hypoalbuminia were corrected. The levels of serum myoglobin and creatine phosphokinase were also decreased to normal range. Their urine volume increased after 20 and 22 days of oliguria and the tubular function of the patients recovered well. Although the second case encountered acute cholecystitis and acute lung injury in the hospital, both the patients recuperated and neither of them underwent amputation. The present two crush patients have been successfully treated, but due to the limits of the small sample, it is difficult to generalize whether RCA-CVVH is safe enough for crush syndrome with a high risk of bleeding diathesis. Additional investigation with a larger number of patients is required. Fluid equilibrium, nutritional support, prevention of bleeding and infection are fundamental in this situation.